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(54) ANTHRAQUINONE DYESTUFFS, THEIR 
PREPARATION AND THEIR USE 

(71) We, CIBA-Geigy A.G., formerly CIBA Limited, a Body Corporate 
organised according to the laws of Switzerland, of Basle, Switzerland, do hereby 
declare the invention, for which we pray that a patent may be granted to us, and the 
method by which it is to be performed, to be particularly described in and by the 
5 following statement: — 5 

The present invention provides dyestuffs, which are free from sulphonic acid 
groups and in which the residue of an anthraquinonoid dyes tuff is linked with at least 
one residue of a styryl dyestuff containing a styryl radical of the formula 

\l = CH— 1,4-Arylene— N^ 

10 in which the terminal carbon atom carries two organic residues. 10 
The residue of the styryl dyestuff can be linked to the anthraquinone nucleus 
in two ways, either via a negative group which is attached to the terminal carbon 
atom of the above styryl dyestuff radical, the negative group being e.g. a sulphonamido 
group or carboxylic acid group in which — S0 2 and — CO respectively are bound to 

15 the terminal carbon atom (cf. second formula below), or preferably, the styryl residue 15 
is linked to the anthraquinone nucleus via an alkyl group which is attached to the 
nitrogen atom of the above styryl radical and which may contain any desired substi- 
tuents. A negative group or substituent has a positive sigma-value according to the 
HAMMET equation (when attached in p-position at a benzene nucleus), the values 

20 being given e.g. in the text book of Heinz A. STAAB, Einfuhrung in die theoretische 20 
organishe chemie, 2nd Edition, Verlag Chemie, 1960, Weinheim/Bergstrasse, Germany, 
page 584. 

Accordingly, preferred anthraquinone dyestuffs are those which contain a styryl 
residue of the formula 

NC R x 

25 X C=CH— A— N / 25 

x / \ 2 '— 

in which Ri represents an unsubstituted or substituted alkyl group, R 2 ' represents an 
un substituted or substituted alkylene residue, A represents an unsubstituted or sub- 
stituted para-phenylene residue and X represents a negative substituent, for example, 
a cyano, carbalkoxy, carbonamido or arylsulphonyl group. 
30 Another preferred type of the new dyestuffs are anthraquinone dyestuffs that 30 

contain a residue of the formula 

NC R 1 

\=CH— A— N^ 
/ \ 
—X' R 2 

[Price 25p] 
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in which A and Ri have the meanings given above, R 2 has the same meaning as Rj, 
and the residues R x and R L . may be identical or different from each other, and X' repre- 
sents a residue bound to the residue of the styryi dyestuff through an — SO* — or 
—CO— bridge, being for example an — SO-arylene, — S 0 2 — N — (alkyl)-alkylene, 

CO— N— (alkyl)-alkylene or —CO — O-alkylene residue, in which alkyl and alky- 

lene represent unsubstituted or substituted alkyl, aralkyl or cycloalkyl groups. 

Other dj^estuffs of interest are those which contains a styryi residue of the formula 



in which R represents a hydrogen atom or an alkyl group containing 1 to 4 carbon 
10 atoms, and R„ X and A have the same meanings as above, and those which contains a 
styryi residue of the formula ^ 

/ 

— O — alkylene — N — A — CH = C 

k 

in which R : , X and A have the same meanings as above. 

The anthraquinonoid residues may be anthraquinone residues bound to the 
15 styryi dyestuffs (1) in an ^-position or (2) in a v fl-position. 

Anthraquinones substituted in opposition contain, for example, a substituted amino 
group or aminophenylamino group which carries the residue of a styryi dyestuff. 

Anthraquinones substituted in .^-position contain in the linking position, for 
example, a sulphonyloxy or carbonyloxy residue derived from the corresponding anthra- 
20 quinonesulphonic or -carboxylic add. 

Valuable dyestuffs are those of the formula 



25 



in which V represents — O — or — NH— R, represents an unsubstituted or substituted 
alkyl group or a residue of the formula 



wherein R 2 ' represents an unsubstituted or substituted alkylene group, Y represents an 
— SOs — or preferably a — CO — group; n=l or 2; c and d each represents a 
hydrogen or chlorine atom or a methyl, ethyl, methoxy or ethoxy, phenylthio or phen- 
oxy group; X represents a carbalkoxy group, a carbonamide group, an arylsulphonyl 
30 or a cyano group, and B represents a residue of one of the formulae 



or 

f* 1 I s 
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in which Zj is an amino group which may be alkylated, or a hydroxyl group, Z. 
represents an amino group which may be alkylated or a nitro group or a bromine atom, 
and Z3 and Z„ each represents a nitro or hydroxyl group or an amino group which 
may be alkylated. 

Of special value are, for example, the dyes tuffs of the formulae 

0 

c 

Zj 



c 



and 



The groups R, and R 2 ' each represent alkyl groups containing 1 to 4, preferably 
2 to 4, carbon atoms, for example, methyl, ethyl, propyl or n-butyl groups which may 
be substituted in the usual manner, for example, aralkyl residues, for example, benzyl 
or iG-phenethyl residues, halogenated alkyl groups, for example, jS-chloroethyl, ft&j8- 

15 trifluoroethyl, &y-dichloropropyl, (p-cyanoethyl, ^-cyanoethoxyethyl, alkoxyaiukyl, for r 5 
example, 0-methoxyethyl, £-ethoxyethyl or S-methoxy-butyl, glycidyl, hydroxyalkyl, 
for example, £-hydroxyethyl, &y-dihydroxypropyl, nitroalkyl, for example, jff-nitro- 
ethyl, carbalkoxy, for example /?-carbo (methoxy, ethoxy or propoxy)-ethyl [in which 
the terminal alkyl group may carry in the w-position cyano, carbalkoxy and acyloxy 

20 groups], fi- or 7-carbo(methoxy or ethoxy)propyl, acylaminoalkyl, for example, J3- on 
(acetyl or formyl)-aminoethyl, acyloxyalkyl, for example, 0-acetyloxyethyl, .ff-propionyl- 
oxyethyl, ^-butyryloxya'lkyl, fty-diacetoxypropyl, y-acetylaminopropyl, -^propionyl- 
aminopropyl, ,/?-(alkyl or aryl)-sulphonyla!kyl, for example, ,ff-methanesulphonylethyl, 
£-etnanesulphonylethyl, v ^-(para-chlorobenzenesulphonyl)-ethyI, alkyl- or arylcarba- 

25 moyloxyalkyl, for example, .tf-methyl-carbamyloxyethyl and tf-phenylcarbamyloxyethyl, ok 
alkyloxycarbonyl-oxyalkyl, for example, ^-(methoxy, ethoxy or isopropoxy>carbonyl- 
oxyethyl, y-acetamidopropyl, £-(para-nitrophenoxy)-ethyl, ( tf-(para-hydroxyphenoxy)- 
ethyl, i^^'-acetylethoxycarbonyl^thyl, i0-[G8'-cvano-, hydroxy-, methoxy- or ace- 
toxy)-ethoxycarbonyl] -ethyl, cyanoalkoxyalkyl, £-carboxyethyl, |ff-acetylethyl, y-amino- 

30 propyl, ^-diethylaminoethyl, jff-cyanoacetoxyethyl and ^-benzoyl- or ff-( P ara-alkoxy *n 
or phenoxy-benzoyl)-ethoxy groups. JU 
Generally, the group Ri contains no more than 18 carbon atoms. 
The group R 2 ' is an alkylene group containing 1 to 4 carbon atoms, which may 
contain one or more substituents, for example, hydroxyl or acyloxy groups. 

35 The present invention also provides a process for preparing the above-mentioned 35 

dyestuffs, wherein at least one anthraquinone derivative is condensed according to 
known methods wkh at least one styryl dyestuff as above defined, and, if desired, 
acylated according to known methods with a fibre-reactive group containing acylating 
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agent. The word 'known' is to be understood as designating methods described in the 

lltera pr5emd 1 reactlnte are those of which one contains a labile negative group and 
the other a substitutable nucleo-philic group, for example, , a hydroxy!, mercapto or 
amino group. Thus, a starting styryl dyestuff may be used of the formula * 

NC 

\ / 

C = CH — A — N 
/ \ 

X R/-Y' 

in which Ri represents an unsubstituted or substituted alkyl group, R 2 ' represents an 
unsubstituted or substituted alkylene group, A represents an unsubstituted or substituted 
a-phenylene group, X represents a negative substituent and Y' represents a group which 
contains a labile hydroxyl or amino group. It is also possible to carry out other reactions 10 

on active double bonds. . 

A fibre-reactive group, referred to above, is a labile group capable of forming a 
covalent link with a hydroxy or amino group in natural or man-made textile sub- 
strates in a neutral or preferably alkaline medium. 



15 A. Starting compounds of the styryl series 

(I) Reactive styryl dyestuffs that contain a labile negative residue, for example the 
styryl dyestuffs of the formulae 

\ A - y \ 



I " x 



6 



(II) Reactive styryl dyestuffs that contain a nucleophilic substitutable residue, for 
example, the dyestuffs of the formulae 



15 



20 
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CM30CC p' ^ ^ 

and 

The styryl dyestuffs can be prepared in the usual manner by way of the Vilsmeyer 
5 reaction from a dialkylaniline and condensation of the intermediately formed y- 5 
f ormylaniline with a methylene-active compound. 

Methylene-active compounds of the formula NC — CH 2 — X suitable for the re- 
action are, for example : 

malonic acid dinitrile, 

10 cyanoacetic acid methyl ester, ethyl ester and butyl ester, 10 

cyanoacetamide, 

cyanoaceto dimethylamide and methylamide, 
methylsulphonyl acetonitrile, 
phenylsulphonylacetonitrile and 
15 para-toluylsulphonylacetonitrile. 15 

B. Starting compounds of the anthraqitinone series 

(I) Starting compounds that contain a negative group which is labile (i.e. can be 
eliminated) 

1. Anthraquinone compounds that contain a negative mobile substituent in the 
20 position, for example: 20 
1-halogenanthraquinones, preferably 1-bromo- or 1-chloro-anthraquinones, 
for example, 

l-bromo-4-methoxy anthraquinone, 

l-bromo-3-phenyloxy-4-aminoanthraquinone, 
25 l-amino-4-bromo-anthraquinone-2-carboxylic acid-N,N-dimethylamide, 25 

l-amino-4-chloro-2-methoxyc^bonyI-antliraquinone, 

l-amino-4-bromo-2-methoxycarbonyl-anthraquinone, 
as well as anthraquinones that contain active halogen atoms, for example: 

l-hydroxy-4-(3-chlorocarbonylphenyl)-aminoanthraquinone and 
30 l-amino-2-bromo-4-(3 / -nitro-4 / -chlorophenylsulphonyl) - amino - anthra- 30 

quinone. 

Another group of starting materials comprises the 1-nitro-anthraquinones which 
can be reacted with a styryl dyestuff containing a primary amino group by a method 
known per se, with replacement of the nitro group by the amino group, for example, 
35 l,5-dihydroxy-4,8-dinitro-anthraquinone. Moreover, there should be mentioned in this 
connection those a-hydroxyanthraquinones which in the presence of a reducing agent 
exchange hydroxyl groups for amino residues, especially 1,4-dihydroxyanthraquinone 
whose hydroxyl groups can be considered to be negative residues for the present 
purpose. 

40 Furthermore, there should be mentioned anthraquinone derivatives that contain in 

a-position one or several fibre-reactive groups, for example: 

1- [4 / -(4 // -chloK>-6 , '-meth^^ -anthraquinone, 

l,4-bis-(y-(±loro-^-hydroxy-propylamino)-anthraquinone. 

lT0-hydroxyethylammo-4~(7-cMor^^ 
45 l-methylantino-4-(Y-chlorc>-/^hydroxy 45 

Hy-cMoro^-hydroxypropyl)-anu™ 

l-methylamino-4- [2'-chloro - 4' - bis-Chydroxyethy^-amino-l^B'J'-m'azinylaminol- 



35 



40 



l-methylamino^(2 / -bromethylamino)-anthraquinone, 
50 l,4-bis-(y-bromopropylamino)-anthraquinone, 50 
l-amino4-(3 / -chloroacetyl-anilino)-anthraquinone, 
and the dyestuffs of the formulae 
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0 M-M 2 c// z -rt#<:0-<M m C#-<M2*S 

ox 

and 

A 




2. Anthraquinonoid starting dyestuffs containing labile negative groups, linked in the 
j8-position, are the following compounds : 
l-amino-4-nitroanthraquinone-2-carboxylic acid chloride, 

l-amino-4-(4'-carbonamidophenyl)^ acid chloride, 

10 l^^hydroxy^hloromethylphenylmercapto-anthraquinone, 10 
as well as the compounds of the formulae 



and 



15 (II) Anthraquinone dyestuffs containing nucleophilic substitutable groups are, for 15 
example: 

1-amino- and 2-amino-anthraquinone, 
l-amino-5-chloro-8-hydroxyanthraquinone 5 

l-amino-2-bromo-anthraquinone, ~o 
20 l-aimno-S-hydroxy-e^-dichloro-anthraquinone, 
l-amino-5,8-dichloro-anthraquinone, 
l-amino-5-nitro-anthraquinone, 
l-annno-5-cMoro-8-methoxy-anthraquinone, 

l-amino-7-chloro-anthraquinone, 25 
25 l-amino-6-chloro-anthraquinone, 

1-amino- 6- or -7-fluoro-anthraquinone, 

l-amino-6- or 7-bromo-anthraquinone, 

l-amino-6,7-dichloro-anthraquinone, 

l-amino-6,7-<Muoro-anthraquinone, 
30 l-amino-2-05-hydroxyethyloxyH-hydroxy-anthraquinone, 30 

l-amino-2-bromo-anthraquinone, 

l-amino-2-methyl-anthraquinone, 
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l<S-ammoethylamino)^-acetylamino-anthraquinone^ 

l-{S-amboethylamko)-anthraqviinone, 

1 -acetyl amino^-hydroxy-anthraquiiione, 

l-amino-4-hydroxy-anthraquinone, 
5 l-amino-4-chloro-anthraquinone, 5 

l-amino-4-guanidino-anthraquinone, 

l-amino-4-^-hydroxyeihylamino)-anthraquinone, 

l-amino-2,4-dibromo-anthraquinone, 

l-(2-hydroxyethylamino)-anthraquinone, 
10 l-amino-2-isopropylmercapto-anthraquinone, 10 

1- amino-2-methoxy-4-hydroxy-anthraquinone 3 
l>2-diamino-anthraquinone, 

1 -hy droxy-anthraquinone, 

2- hydioxy-anthraquinone, 

15 1,2-dihydtoxy-anthraquinone, 25 

1,4-dihydroxy-anthraquinone, 

1,8-dihydroxy-anthraquinone, 

lA^trhiydroxy-anthraquinone, 

2,6-dihydroxy-anthraquinone, 
20 1,2,5,8-tetrahytoxy-anthraquinone, 20 

l>2,4,5,6,8-hexahy toxy-anthraquinone, 

l-hydro^-4-acetylaniino-anthraquinoiie, 

1,4-diamino-anthraqiiinone, 

l,4-diainino-2-cyano-anthraqiiinone, 
25 l,4-fflamino-2-methoxy-anthraquinone, 25 

l,4-diainino-2-carbamoyl-anthraqiiinone 5 

l,4-diamino-5-nitro-anthraquinone, 

l,4-diamino-2,3-dmethoxy-anthraquinone, 

l,4-diamino-2,3-dicyano-anthraquinone, 
30 M-bis-Cpara-amino-anilino^S-hyfr^ 30 

l,4-bis-(para-aminchanilino>5 3 8-dihydroxy-anthraqmnon 

1.4- bis-(para-amino-anilino)-anthraquinone, 

1.5- bis-(para-amino-annino)-2-methyl-anthraquinone, 
l 5 5-bis(para-amino-aniIino)-4,8-dihydroxy-aniraquinone 

35 l>5-bis-(para-amino-anih'no)-2-(£-hyd^ 35 
l J 5-bis^5-hydroxyethylamino)-anthraquinone J 
l,4-fflhydroxy-2-[0-(;G'-hy^ 

l,4-aihydroxy-2- [jS-( ( 5'-hydroxy ethyi>0-mercaptoethyl] -anthraquinone, 
l>4-dihytoxy-2-}£-[0'-^ 
40 anthraquinone, 1 40 

1.6- diamino-anthraquinone, 
1,8-diainino-anthraqiiinone, 
l,8-diamino-2-methyl-anthraquinone, 

45 l-methylamino-4-butylamino-anthraquinone^ 45 

l-anilino-2-chioro-4-amino-anthraquinone, 

l-methylamino-4-(para-amino-anilino)-anthraquinone 5 

1-methylamino-anthraquinone, 

l 3 4,5-t3iamiiio-anthraqiainone3 
50 1,4,5-trihydroxy-anthraquinone, 50 

1,4,5,8-tetraamino-anthraquinone, 

1,4,5,8-tetrahydroxy-anthraquinone, 

1 ^ a ^^a^on^ Xy ^ 4 " ^leth0Xy, ■ ethoxy ■ , ~P r °P° x y^ -isobutoxy- or cydohexyloxy)- 

Hamino- or hydroxy-)-4- or -5-[2',3'- or 4'-(chloro-, fluoro-, bromo-, methyl-, meth- 55 

o^->iP<nethoxyethyl-,-cyano-ort^^ 
Hamino or hydroxy)-4- or -5-[2',3' or 4'-(chloro-, fluoro-/ bromo-, methyl-, 
methoxy- or ethyl)-ben2oylamino] -anthraquinone, 
60 ^wW" 4 " °u ' 5 <^ l '> e^ 1 -' P^pyl-, isopropyl-, butyl, isobutyl- or 

Sa^iSt 1 m ^°^ ethy1 '' ^-cyanoethyl- or chloromethyl>carbonylamino- 60 

Hammo- or hydroxy)-4- or -5-(methyl-, ethyl-, propyl-, ^-methoxyethyl or 0-cyano- 
emylj-amino-anthraquinon e, 



55 



l,5-diamino^,8^ihy^^ 
03 l-ammo-4-cyclohexylammo-2-anthraquinone carboxamide, 
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l,4-diamino-2,3-anthraquinone dicarboximide, 

1- hydroxy-4-amino-2,3-anthraquinone dicarboximide, 
l,4^ammo^thraquinone-2^-dicarboxyIic add-r^-hydroxyethylimide, 
and polynuclear anthraquinones consisting of at least 4 nuclei, for examp 
4- or 5-amino-l,9-isothiazolanthrone, 

4- or 5-amino-l,9-anthrapyrimidine, 
4- or f-amino-pyrazolanthrone, 

2- or 3-amino-benzanthrone, 
and the dyestuff s of the formulae 



Compounds belonging to the 2- or 3-phenylanthraquinones substituted in position 
1,4,5,8 are the following: 
15 1,5 - dihydroxy - 4,8 - diamino - 2- or -3 - (3' - methoxy - 4' - hydroxyphenyl) - 
anthraquinone, 

1,5 - dihydroxy - 4,8 - diamino - 2- or -3 - (4' - hydroxyphenyl) - anthraquinone, 
1,5 - dihydroxy - 4,8 - diamino - 2- or -3 - (4' - hydroxy - 2' - methylphenyl) - 
anthraquinone, 

20 1,5 - dihydroxy - 4,8 - diamino - 2- or -3 - (4' - hydroxypheny) - 6- or -7 - bromo - 
anthraquinone and 

1,5 - dihydroxy - 4,8 - diamino - 2- or -3 - (4' - hydroxy - 3'- or 2' - bromophenyl) - 
anthraquinone. 

It is preferable to start from anthraquinone derivatives that contain amino groups, 
25 advantageously only one amino group, as reactive group. 

The reaction can be illustrated by the following typical reaction courses: 




10 



and 



OC 2 H s 




l,5-dihydroxy-4,8- 

dinitro-anthra- 

quinone 





OtN O €>// 
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2-sulphonic add chloride + A&//-( \ 



1 -amiao-2-chlorocarbonyl- 

4-nitroanthraquinone y — v ^ 



O MHz 



By the two last-mentioned reactions there are formed dyestuffs of the general 
formula 



f ?x 

c 

o 

in which Z l9 Z 2 , Y, R l9 c and X have the meanings defined above. 
l : amino-2-chlorocarbonyl-4- .+ HO — QjH^ — O — CO — CH 2 — CN 
nitroanthraquinone 

e m 




\ 



bfts 



in which Ri and R 2 have the same meanings as above. 
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In general, the reaction is carried out in an organic solvent, for example, tetra- 
hvdrofuran, dimethylglycol ether, dioxan, chlorobenzene, nitrobenzene, dimetfjyl- 
formamide or sulpholan, or in an acid-binding organic medium, for example, pyridine. 

AcyJatian with fibre-reactive acylating agents AxT ^a c 

5 The anthraquinonoid dyestuffs containing at least one residue of a styryl dyestuff, 5 

prepared according to this invention, can subsequently be treated with a fibre-reactive 
acylating agent provided they contain acylatable groups, especially acylatable ammo 

81011 By reaction with the corresponding halides or, if desired, anhydrides there are 
10 obtained dyestuffs which are sparingly soluble or insoluble in water, whose molecule 10 
contains at least one fibre-reactive group, for example, s-triazinyl residues, which carry 
on the triazine ring 1 or 2 chlorine or bromine atoms, pyrimidyl residues which carry 
1 or 2 chlorine atoms or 1 or 2 arylsulphonyl or alkanesulphonyl groups on the pyn- 
midine ring, mono- or bis-(7-halogeno-/?-hydroxypropyl)-amino groups, ff-halogen- 
15 ethylsulphamyl residues, £-halogenethoxy groups, £-haIogenethylmercapto groups, y- o 
halogenon^-hydroxypropylsulphamyl residues, chloroacetylammo groups, yinylsul- 
phonyl groups, 2,3-epoxypropyl groups or other fibre-reactive residues, preferably such 
as are free from groups imparting solubility in water. 

(Ill) Use . , .... ~ rt 

20 Most of the dyestuffs described above contain no acid groups imparting solubility w 

in water, especially no sulphomc acid groups, so that they are sparingly soluble to 
insoluble in water. m m . . , t , rf , . . 

The water-insoluble dyestuffs, mixtures of such water-insoluble dyestuffs and their 
mixtures with other dyestuffs are extremely suitable— especially after having been 

25 finely dispersed, for example by grinding, pasting or precipitation— for dyeing or 25 
printing synthetic fibres, for example, acrylic or acrylonitrile fibres, polyacrylomtnle 
fibres and copolymers of acrylonitrile and other vinyl compounds, for example, acrylic 
esters, acrylamides, vinylpyridine, vinylchloride or vinylidenechloride, copolymers of 
dicyanoethylene and vinylacetate, also acrylonitrile block copolymers, fibres of poly- 

30 urethanes, polyolefins, cellulose tri- and 2i-acetate, polyamides, for example, nylon 6, 30 
nylon 6.6 or nylon 12, and more especially fibres of aromatic polyesters, for example, 
of terephthalic acid and ethyleneglycol or 1,4-dimethylolcyclohexane, and copolymers 
of terephthalic or isophthalic acid and ethyleneglycol. . m 

Accordingly, the present invention also provides a process for dyeing or printing 

35 synthetic fibres, especially polyester fibres, wherein a dyestuff of anthraqumonoid 35 
nature, which is free from sulphonic acid groups and contains at least one residue of a 
styryl dyestuff as above defined, a mixture of such a dyestuff, or a mixture of such a 
dyestuff with another dyestuff, is used. m 

For dyeing, the water-insoluble dyestuffs are advantageously used in a finely 

40 dispersed form and dyeing is carried out in the presence of a dispersant, for example, 40 
sulphite cellulose waste liquor or of a synthetic detergent, or of a combination of 
different wetting and dispersing agents. As a rule, it is advantageous to convert the 
dyestuffs to be used in a dye preparation before dyeing, which preparation contains a 
dispersant and the finely dispersed dyestuff in such a form that when the dyestuff 

45 preparation is diluted with water a fine dispersion results. Such dyestuff preparations 45 
can be manufactured by a method known per sc, for example by grinding the dry or 
wet dyestuff with or without addition of a dispersant during grinding. It is also possible 
to dye the afore-mentioned synthetic fibres in a solution of the dyestuff in an organic 

50 In aiming at strong dyeings on polyethyleneterephthalate fibres it is advantageous 50 

to add a swelling agent to the dyebath, or to carry out the dyeing process under super- 
atmospheric pressure at a temperature above 100°C, for example at 120°C. Suitable 
swelling agents are aromatic carboxylic acids, for example benzoic or salicylic add, 
phenols, for example ortho- or para-hydroxydiphenyl, salicylic acid methyl ester, 
aromatic halogen compounds, for example chlorobenzene, ortho-dichlorobenzene or tri- 55 
chlorobenzene, phenylmethylcarbinol or diphenyl. For dyeing under super-atmospheric 
pressure it is advantageous to make the dyebath slighdy acidic, for example by adding 
a weak acid, for example, acetic acid, to it. 

Hie dyestuffs to be used according to this invention are especially suitable for 
dyeing by the so-called thermosetting process according to which the fabric to be dyed 60 
is impregnated with an aqueous dispersion of the dyestuff, which advantageously con- 
tains 1 to 50% of urea and a thickener, especially sodium alginate, preferably at a 
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35 



45 



50 



temperature not exceeding 60°C and then to express it by a method known per sc. 

For fixing the dyestuff on it, the fabric thus impregnated, advantageously after 
first having been dried, for example in a current of warm air, is heated to a tempera- 
ture above 1G0°C, for example a temperature within the range from 180 to 210°C 

The above-mentioned thermosetting process is especially suitable for dyeing union 5 
fabrics of polyester fibres and cellulose fibres, especially cotton. In this case the padding 
liquor contains, in addition to the unquatemated water-insoluble dyestuff to be used 
according to this invention, also dyestuffs suitable for dyeing cotton, or especially so- 
called reactive dyestuffs, that is to say dyestuffs than can be fixed on the cellulose fibre 
with formation of a covalent chemical bond, thus, for example, dyestuffs that contain a 10 
chlorotriazine or chlorodiazine residue. In the latter case it has been found advantageous 
to add an acid acceptor, for example, a carbonate, phosphate, borate or perborate of 
an alkali metal, or a mixture thereof, to the dyebath. When vat dyestuffs are used, the 
padded fabric is first heat-treated and then treated with an aqueous alkaline solution of ' 
15 one of the reducing agents conventionally used in vat dyeing. 15 
The dyeings on polyester fibres obtained by the present process are advantageously 
subjected to an after-treatment, for example, by hearing them with an aqueous solu- 
tion of a nonionic detergent. 

The quacernated dyestuffs may be used for dyeing polyacrylic fibres. 
20 ^ The dyestuffs used in the present process may be applied by printing instead of 20 

by impregnation. For this purpose, for example, a printing ink is used that contains in 
addition to the auxiliaries generally used in printing for example, wetting and thick- 
ening agents, the finely dispersed dyestuff, if desired in admixture with one of the 
above-mentioned cotton dyestuffs, if desired in the presence of urea and/or of an acid 
25 acceptor. 25 
Furthermore, it is also possible to dye or print in an organic 'liquor, for example 
m a mixture of perchloroethylene and sufficient dimethylacetamide to enable the dye- 
stuff to dissolve in the dye liquor, 
an , T*l e ne 2^ d y cs ? jffs can **so be used for spin-dyeing polyamides, polyesters or 

30 polyolefins. The polymer to be dyed is advantageously admixed with the dyestuff in 30 
the form of a powder, granules or chips, as a ready spinning solution or in the molten 
state, and me dyestuff is used in the dry state or in the form of a dispersion or solution 
in a solvent which, if desired, may be volatile. 

The dyestuffs of the present invention can also be used for mass dyeing polymers 
of acrylonitnle, or polyolefins and other plastic masses, also for colouring oil paints and 35 
lacquers. If desired, the above-mentioned thermosetting process may be applied 

Some of the new dyestuffs are valuable pigments that can be used for a wide 
variety of pigment applications, for example in the finely dispersed form for dyeing 
rayon and viscose or cellulose ethers and esters, for the manufacture of inks, especially 
40 inks for ballpens, as well as for the manufacture of coloured lacquers or lake formeS 40 
solutions and produce of acetylcellulose, nitroceUulose, natural or synthetic resmT to 

rttT °J condensa V ,on for e^pfe aminoplasts, alkyd^ins, 
phenoplasts, polyolefins, for example, polystyrene, p<)lyvinylchloride, polyetfav^e 
polypropylene, polya^lomtrile, rubber, casein, ^r^l^T^nl^^ 7 ^ 
lne following Examples illustrate the invention. Unless otherwise indicated, the 
parts and percentages are by weight. indicated, tne 45 

Example 1 



parts of a styryl dyestuff of the formula 



V/- ^ 



(D 

L^ 010 ^ 201 ? m ? tirr Jf 1 for 16 houre k « oilbath maintained at 140°C The 
cooled mature is suction-filtered and the filter cake washed with cWorobenW The 

a™ftXrES. ded m Wa T methanol > suction-filtmdTd wastedS m2? 
anol untd the filtrate runs colourless. After drying, a product of the formula 



12 
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12 



10 



15 



(ID 



is obtained: this dyestuff dyes polyester fibres yellow shades. 

18 n 3Pa™ of the dyesniff of the formula (II) and 40 parts of acetic anhydnde are 
stirred for 2 hours in an oilbath maintained at 140 to. 150»Q dien .pound Ion. .over 
Me whole is left to stand for 1 hour and then suction-filtered, J**^ 
with water and dried, to give an almost quantitative yield of the dyestuff of the foimula 



^^KS;^ dyestuff of the formula (III) in dimethyl- 
fomSe Ke presence of Raney nickel gives, after the calculated quanuj o 
hydrogen gas has been absorbed, an almost theoretical yield of the dyestuff of the 
foimula 



0V 



which dyes polyester fibres vivid green shades having good fastness properties. 
An analogous reaction produces the dyestuffs of the formula 



O /W 2 



c// 





R 4 


R 3 


— C 2 H 4 CN 


— H 


— CN 


— CoH 4 CN 


— H 


— COOC 2 H 5 


— C 2 H 5 


-CH 3 


— S0 2 — C»H 6 


— CHo — C 6 H 5 


-CH 3 


— CN 


— C 2 H 5 


-a 


— CN 


— C 2 H 5 


— OCH, 


— CONH 8 


-C 2 H 4 OCH 3 


— H 


— CN 


— C 2 H 4 OC 2 H 4 CN 


— CH 3 


— CN 




— CH 3 


— CN 


— C 2 H 4 — O-CO— C e H 5 


-CH 3 


— CN 


-CoHr-O-CO-C^-CK-p) 


-CH 3 




— C 2 H 4 — O— CO— QHs 


— CH3 


-CN 




— CH 3 


— CN 


— C a H 4 — 0 — CO — NH— C 4 H;, 


-CH 3 


— CN 
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Example 2 

3.3 Parts of l-amino-4-nitro-anthraquinone-2-carboxylic acid chloride and 3.74 
parts of a styryl dyes tuff of the formula 



10 



in chlorobenzene are stirred for 16 hours on an oilbath maintained at 140°C The 
cooled reaction mixture is suctioned off, washed with chlorobenzene and then with 
methanol, and dried. 6 Parts of the resulting dyestuff of the formula 

o fife? c// * 

(which dyes polyester fibres yellow shades) are catalytically hydrogenated in 50 parts 
of dimethylformamide in the presence of Raney nickel, until the calculated quantity of 
hydrogen has been absorbed. The resulting dyestuff of the formula 



O ™2 



10 



dyes polyester fibres green shades having good fastness properties. 

In an analogous manner there are obtained the dyestuffs of the formula 



R.' 


R 4 


R 3 


— C 2 H 4 CN 


-H 


— CN 


— C 8 H 4 CN 


-H 


— COOC 2 H s 


— C 2 H 3 


-CH 3 


-SOa-CgHs 


— CHjCjHj 


-CH 3 


-CN 


-C 2 H 5 


-a 


— CN 


— C 2 H 5 


— OCH, 


— CONH 2 


— C2H4OCH3 


— H 


— CN 


— C 2 H 4 OC 2 H 4 CN 


-CH 3 


— CN 




-CH 3 


— CN 


— C 2 H 4 — 0 — CO— C 6 H 5 


-CH 3 


— CN 


— C 2 H 4 — 0 — CO — QHj — Cl(-/>) 


-CH 3 


— CN 


— C 2 H 4 — 0 — CO — C 2 H 5 


-CH 3 


— CN 


— C 2 H 4 — 0 — CO — 0 — C 2 H 5 


-CH 3 


— CN 


— C 2 H 4 — 0— CO— NH— C 4 H g 


— CH 3 


— CN 
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Manufacturing the styryl dyestttff 

4 Parts of the product of the formula 



(prepared by acylating the £-hydroxyethyl compound with mem-nitrobenzoylchloride) 

in acetonitrile are hydrogenated with a catalyst of 10% palladium on carbon until the 5 

quantity of hydrogen needed to reduce the nitro group has been absorbed. No more 

starting material can be identified in the thin-layer chromatogram. The acetonitrile 

is distilled off and the residue worked up, to yield the dyestuff of the formula 

The para- and ortho-aminobenzoyl esters are obtained in a similar manner. The 10 
styryl dyestuffs, in which the N-ethyl group is replaced by a substituted alkyl group, 
are obtained by using die suitably modified starting compounds. 

Example 3 

5.65 Parts of the product of formula (II) mentioned in Example 1 and 2.26 parts 
of chloroacetylchloride in nitrobenzene are stirred for 20 hours at 90 to 95°C After 15 
cooling, the batch is suction-filtered, washed with methanol and dried, to yield a pro- 
duct of the formula 

o tf&z 

which dyes polyester fibres yellow shades. 

The catalytic hydrogenation of 1.9 parts of this product in 25 parts of dimethyl- 20 
formamide with Raney nickel until the theoretical quantity of hydrogen gas has been 
absorbed gives an almost quantitative yield of a dyestuff of the formula 

which dyes polyester and nylon fibres vivid green shades having good fastness pro- 
perties. 

Example 4 25 
3.5 Parts of l,5-dihydroxy-4,8-dinitroanthraquinone and 7.5 parts of a styryl dye- 
stuff of the formula 




in nitrobenzene are stirred for 20 hours in a bath maintained at 180°C with a catalytic 30 
quantity of copper-(l>chloride. After cooling, the mixture is poured into methanol. 
The precipitated dyestuff is suctioned off and the filter cake boiled in methanol, 
suctioned off, washed with methanol and dried, to yield a dyestuff of the formula 



1,280,235 



V 2 S* 



****** r\ 

which dyes polyester fibres green shades. 

When this dyestuff is reduced catalyticaUy with Raney nickel in dimethylform- 
amide until the theoretical quantity of hydrogen has been absorbed, the nitro group is 
reduced to the amino group and the resulting dyestuff likewise dyes polyester fibres 
brilliant green shades. 

In an analogous manner there are obtained the dyestuffs of the formula 

Ozfit o oh 



#0 



5* 





R 4 


R 3 


— C 2 H 4 CN 


— H 


— CN 


— C 2 H 4 CN 


— H 


— COOC 2 H B 


— C 2 H 5 


-CH 3 


— S0 2 — C$H S 


— CH 2 C 6 H 5 


-CH 3 


— CN 


— C 2 H 5 


—a 


— CN 


-C 2 H 5 


— och 3 


— CONH 2 


— C 2 H 4 OC 2 H 4 CN 


-CH 3 


— CN 


— C 8 H 4 — C e H 5 


-CH 3 


— CN 


— C 2 H 4 OCH 3 


— H 


— CN 


— C 2 H 4 — 0— CO— C 5 H„ 


-CH 3 


— CN 


— C 2 H, — 0 — CO — C 2 H 5 


-CH 3 


— CN 


— C S H 4 — 0— CO— 0— C 2 H S 


-CH 3 


— CN 


— C 2 H 4 — 0 — CO — NH — C 4 H 0 


-CH 3 


-CN 
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Example 5 . 
When the product of the formula (II) mentioned in Example 1 is subjected to 
catalytic reduction with Raney nickel in dimethylformamide, the dyestuff of the formula 

o Kfh 

0vCr^5^>--<; 

TX 2 m/f ^t W^. ^ 



5 is obtained; it dyes polyester fibres brilliant green shades having excellent fastness 5 
properties dyestuff is ground wet with 2 parts of an aqueous solution 

of 50% strength of the sodium salt of dinaphthylmethane-disulphomc acid and then 

in dn££ This dyestuff preparation is stirred with 40 parts of an aqueous solution of 10% 10 
strenXof tiVe^odiun? salt of N-benzyl-.«-heptadecyl-benzimida 2 o le-disulphon.c acid 
^ripaS of 40%acetic acid solution are added. This batch is diluted with water to 



f ° OT i a oS^?fTde P S polyester fibre fabric are immersed in this dyebath at 
50°C the temperature is raised to 120° to 130°C during half an hour and dyeing is 
carried out in a closed vessel for 1 hour at this temperature The material is then 
thoroughly rinsed. The resulting brilliant green dyeing has excellent properties of fast- 



ness to light and sublimation. 

Example 6 



40 C\^c 3 ^u j-K 

in 50 parts by volume of chlorobenzene is stirred and refluxed for 16 hours, then 
cooled and the residue is filtered off and washed with benzene. After drying, there 
are obtained 12.2 parts of the dyestuff of the formula 



15 



oa When 33 parts of l-amino-4-nitro-anthraquinone-2-carboxylic acid chloride are 20 

20 reacted with 13 5 parts of the styryl dyestuff of the formula (I) mentioned m Example 
rSwd by catalytic reduction as described in Example 1, the dyestuff of the 
formula 



25 



30 



oc is obtained which also dyes polyester fibres fast green shades. m m 

20 Parts of this dyestuff are ground with 140 parts of water containing 40 parts 
of sodium dinaphthylmethanedisulphonate. , - . 

A padding liquor is prepared from 200 pans of the above dyestuff preparation, 
100 parts of carboxymethylcellulose (4% aqueous solution) and 700 parts o water by 
*n stirring the dyestuff preparation described above into the previously diluted rfuckemng 
30 ESn of a high-speed stirrer, and the mixture is then adjusted to a pH-value of 
6 by means of acetic acid of 80% strength. A fabric of polyester fibres is padded in 
this liquor at 30°C and then expressed to a weight increase of 60 / 0 , and ^then toed at 
70 to 80°C. The fabric is then heated on a tenter frame for 60 seconds at 210 C, then 
washed in hot water and thoroughly rinsed in cold water. A green dyeing of good 35 
fastness properties is obtained. 

Example 7 1# 
A mixture of 72 parts of l-amino-4-bromoanthraquinone-2-carboxylic acid 
chloride and 7.5 parts of the styryl dyestuff of the formula 



40 
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O A9J Z 



"\ / 

which dyes polyester fibres strong, brilliant orange shades. 



"4 /—\ 



Example 8 

A mixture of 3.5 parts of l 3 5-dihydroxy^j8-dinitroanthraquinone, 8 parts of the 
styryl dyestuff of the formula 



and a catalytic quantity of copper-(I)-cMoride in nitrobenzene is stirred for 24 hours 
on an oilbath at 180°C, then cooled, stirred into methanol and suctioned. The residue 
is boiled in methanol, filtered while warm, washed with methanol and dried, to yield 
10 a green dyestuff of the formula 



No x o OH 




OH O HH-l \-C0NH-C3*/ & ) — v 

which on reduction with Raney nickel in dimethylfonnamide until the calculated 
quantity of hydrogen gas has been absorbed yields a green dyestuff of the formula 

NH-z O OH 



10 



HsCf ^-^m s 

15 Instead of l^-m'hydroxy-^S-dinitroanthraquinone it is possible to use 1,8- 15 

dmydroxy^,5-dinitroanthraquinone or a mixture of these two anthraquinone deriva- 
tives, whereby in an analogous manner green dyestuffs are obtained. 

The styryl dyestuff used above can be manufactured in the following manner: 
reduction of N-cyanoethyl-N-ethyl-m-toluidine in liquid ammonia under super-atmos- 

20 pheric pressure to form N^aminopropyl-N-ethyl-w-toluidine; reaction of the amino 20 
group with para-nitrobenzoylchloride; formylation according to Vilsmeyer to form the 
aldehyde; condensation of the aldehyde with malodinitrile and reduction of the nitro 
group with hydrogen in the presence of Raney nickel in dimethylformamide. 

WHAT WE CLAIM IS : — 
25 1. A dyestuff of the anthraquinone series which is free from sulphonic acid groups 25 

and which contains at least one residue of a styryl dyestuff containing a styryl radical 
of the formula 

\ / 

C = CH — 1,4-Arylene— N 
/ \ 

in which the terminal carbon atom carries two organic residues. 
30 2. An anthraquinonoid dyestuff as claimed in claim 1, which comprises at least 30 

one residue of an anthraquinonoid disperse dyestuff and at least one residue of a dis- 
perse dyestuff of the styryl series. 

3. An anthraquinonoid dyestuff as claimed in claim 2, wherein one of the residues 
of the disperse dyestuffs contains a fibre-reactive residue. 



18 
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15 



20 



4. An anthraquinonoid dyestuff as claimed in any one of claims 1 to 3, which 
contains a styryl residue of the formula 

NC Ri 

\ 

C=CH- A— N 
/ \ 
X R/- 

in which Ri represents an unsubstituted or substituted alkyl group, R 2 ' represents an 
unsubstituted or substituted alkylene group, A represents an unsubstituted or substi- 
tuted *>-phenylene group and X represents a negative substituent as herein denned. 

5. An anthraquinonoid dyestuff as claimed in any one of claims 1 to 3, which 
contains a residue of the formula 

NC Ri 

\ / 
C=CH— A— N 

—X' Rd 

in which A represents an unsubstituted or substituted p-phenylene group, R, and R 2 
each represents an unsubstituted or substituted alkyl group and may be the same or 
different, and X' represents a residue bound to the residue of the styryl dyestutt 
through an — SO L — or — CO — bridge. _ v , an 

6. An anthraquinonoid dyestuff as claimed in claim 5, wherein X represents an 
-SOo-arylene, l-SO.-N-(alkyl)-alkylene, -CO-N«<alkyl).al^Iene or 15 
—CO-O-alkylene residue, in which alkyl and alkylene represent unsubstituted or 
substituted alkyl, aralkyl or cycloalkyl groups. . m ctwwl 

7. An anthraquinonoid dyestuff as claimed m claim 4, which contains a styryl 
residue of the formula 



formula 

J 



10 



in which R represents a hydrogen atom or an alkyl group containing 1 to 4 carbon 

atoms, and R„ X and A have the same meanings given in claim 6. 

S. An aWaquinonoid dyestuff as claimed in claim 4, which contains a styryl 
residue of the formula ^ 

22 —O— alkylene— N— A— CH = C^ 25 

Ri X 

in which Ri,X and A have the same meanings as in claim 4. 

9 An anthraquinonoid dyestuff as claimed in any one of claims 1 to 6, wherein 
the stvrvl dyestuff is bound to the a-position in the anthraquinone residue. m 
10 An anthraquinonoid dyestuff as claimed in any one of claims 1 to 6, wherein 
*n the stvrvl dyestuff is bound to the ^-position in the anthraquinone residue. 30 
30 the lY^M^aqumonoid dyestuff as claimed in any one of claims 1 to 6, which 
is a polynuclear anthraquinone consisting of at , least 4 nuclei. 

12 An anthraquinonoid dyestuff as claimed in any one of claims 1 to 6, which 

contains either two anthraquinone residues or two styryl residues. 

13. An anthraquinonoid dyestuff as claimed in claim 4, which corresponds to the 35 
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in which V represents — 0 — or — NH — , Rj represents an unsubstituted or substi- 
tuted alkyl group or a residue of the formula 



in which R 2 ' represents an unsubstituted or substituted alkylene group, Y represents an 
— S0 2 — or a —CO — group, n= 1 or 2, c and d each represents a hydrogen or chlorine 
atom or a methyl, ethyl, methoxy, ethoxy, phenylthio or phenoxy group, X represents 
a carbalkoxy group, a carbonamido group, an arylsulphonyl or a cyano group, B 
represents a residue of the formula 

* ?2 



or 10 

?4 9 



Zs o 

in which Z t represents an amino group which may be alkylated or a hydroxyl group, 
Z 2 represents an amino group which may be alkylated or a nitro group or a bromine 
atom, and Z3 and Z 4 each represents a nitro or hydroxyl group or an amino group 
15 which may be alkylated. " 4 " 4 15 

14. An anthraquinonoid dyestuff as claimed in claim 13, which corresponds to 
the formula 



f ?i 



in which Z u Zs, Y, V, Rj, R 2 ', c and X have the meanings given in claim 13. 
20 15. An anthraquinonoid dyestuff as claimed in claim 13, which corresponds to 20 

the formula 



0 Zt 



l 2 *o-V-^^Qc^</^ 

in which Z» Z2, Y, V, R„ R 2 ', c and X have the meanings given in claim 13. 

16. An anthraquinonoid dyestuff as claimed in claim 13, which corresponds to 
25 the formula 25 

^^^^ 



in which Z u Y, V, R 2 ', c and X have the meanings given in claim 13. 
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17. An anthraquinonoid dyestuff as claimed in claim 13, which corresponds to the 
formula 



is o /W-Q >p . x 

in which Z„ Za, Z 4 , V, R u R 2 ', c and X have the mea ^/^^^SJ *y reore 5 
5 18. An anthraquinonoid dyestuff as claimed m claim 14 or 15, wherein Y repre- 

sents a carbonyl residue and V represents an oxygen atom. v fln 

19. An anthraquinonoid dyestuff as claimed m claim 17, wherem V represents an 

OX3 2a & S one of the anthraquinone dyestuffs as claimed in claim 1, substantially as 

10 described in any one of the Examples herein. 

21 A process for the manufacture of dyestuffs of the anthraquinone series free 
from sulphonic add groups, wherein at least one anthraquinone derivative is con- 
densed according to known methods with at least one styryl dyestuff contammg a 
sS radical of the formula >C=CH-l,4- f ylene-N< in which ^ ternur^l 

15 carbon atoms carries two organic residues, and the resulting f^^ on l^^ 15 
stuff, if desired, is acylated according to known methods with a fibre-reactive group 

conging ^.E^j^^ wherdn both starting dy*tuffs are disperse 

20 dyC S ffii A process as claimed in claim 21 or 22, wherein one of the starting dyestuffs 20 
contains at least one labile hydroxy! or amino group. 

24. A process as claimed in claim 23, wherein the starting styryl dyestuff contains 
a hydroxyl or an amino group. # . t - ^ - - 

25. A process as claimed in claim 24, wherein a starting styryl dyestuff of the ^ 

25 formula 



NC Ri 
\ / 
C = CH — A — N 

/ \ 

x R 2 '-Y' 



is used, in which H x represents an unsubstituted or substituted alkyl group, R 2 
represents an unsubstituted or substituted alkykne group, A represents an unsubsnrnted 
or substituted p-phenylene group, X represents a negative subsutuent and Y repre- 
30 sents a group which contains a labile hydroxyl or ammo group. 

26. A process as claimed in claim 25, wherein Y' represents a hydroxyl or an 
aminobenzoyloxy residue. . . Awwmmtm af 

27 A process as claimed in claim 23, wherein an anthraquinonoid smrtmg dyestufl 
is used which contains in ^-position a carboxylic acid halide or sulphonic acid halide ^ 

35 group. ^ dmxaed . n daim 2 ^ wherein ^ a< . n itn> group in an a-nitro- 

anthraquinone is replaced by the amino group of an aminostyryl dyestuff. 

29. A process as claimed in any one of claims 21 to 28, wherem the reaction is 
carried out in an organic solvent. . , t ^ h - 40 

40 30 A process as claimed in claim 29, wherein the organic solvent is tetrahydro- w 

furan, dimethylglycol ether, dioxan, chlorobenzene, nitrobenzene, dimethylformamicle 

or ^k 0 ]^^^ ^ claimed in any one of claims 21 to 30, wherein the reaction 

is carried out in an acid-binding organic medium. ...... . j- 45 

45 32. A process as claimed in claim 31, wherein the acid binding organic medium «» 



* p ^ process for dyeing or printing synthetic fibres, wherein a dyestuff claimed 
in any one of claims 1 to 20 is used. 

34. A process as claimed in claim 33, wherem polyester or nylon fibres are dyed 



50 or printed. 

35. Material dyed by a process claimed m claim 33 or 34, 



50 
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36. A process for pigmenting high-molecular organic material, wherein a water- 
insoluble dyestuff as claimed in any one of claims 1 to 20 is used. 

37. A process for dyeing synthetic fibre-forming polymers, in the spinning solu- 
tion, using a dyestuff as claimed in any one of claims 1 to 20. 

5 38. A process as claimed in claim 37, wherein the polymer is of a polyester, poly- 5 

olefin or a rwlyarnide. 

39. Material dyed by a process claimed in claim 37 or 3 8. 

40. A process for dyeing polyacrylic fibres, wherein a quaternated dyestuff as 
claimed in any one of claims 1 to 20 is used 

10 41. Material dyed by a process claimed in claim 40. 10 
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